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A computer based classification of caps in
PG(5, 2)
Daniele Bartoli, Stefano Marcugini, Fernanda Pambianco
Abstract
In this paper we present the complete classification of caps in PG(5, 2). These results
have been obtained using a computer based exhaustive search that exploits projective
equivalence.
1 Introduction
In the projective space PG(r, q) over the Galois Field GF (q), a n-cap is a set of n points no
3 of which are collinear. A n-cap is called complete if it is not contained in a (n + 1)-cap.
For a detailed description of the most important properties of these geometric structures,
we refer the reader to [4]. In the last decades the problem of determining the spectrum of
the sizes of complete caps has been the subject of a lot of researches. For a survey see [1].
In this work we search for the classification of complete and incomplete caps in PG(5, 2),
using an exhaustive search algorithm. In Section 2 the algorithm utilized is illustrated; in
Section 3 the complete list of non equivalent complete and incomplete caps is presented.
2 The searching algorithm
In this section the algorithm utilized is presented. Our goal is to obtain the classification
of complete and incomplete caps in PG(5, 2). It is not restrictive to suppose that a cap in
PG(5, 2) contains this six points:
R = {(1 : 0 : 0 : 0 : 0 : 0); (0 : 1 : 0 : 0 : 0 : 0); (0 : 0 : 1 : 0 : 0 : 0);
(0 : 0 : 0 : 1 : 0 : 0); (0 : 0 : 0 : 0 : 1 : 0); (0 : 0 : 0 : 0 : 0 : 1)}.
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Then we define the set Cand of all the points lying no 2-secant of R. We introduce in Cand
the following equivalence relationship:
P ∼ Q ⇐⇒ C ∪ {P} ∼= C ∪ {Q},
where ∼= means that the two sets are projectively equivalent. This relationship spreads the
candidates in equivalent classes C1, . . . , Ck.
The choice of the next point to add to the building cap can be made only among the repre-
sentatives of the equivalent classes, in fact two caps one containing C ∪ {P} and the other
one C ∪ {Q}, with P and Q in Ci, are equivalent by definition of orbit.
Suppose now that we have construct all the caps containing C∪{Pi}, with i ≤ i. Considering
the caps containing C ∪ {Pj} with i < j, all the points of the classes Ck with k < i can be
avoided. In fact a cap containing C ∪ {Pj} ∪ {P k}, with P k ∈ Ck and k < i, is projectively
equivalent to a cap containing C ∪ {Pk} ∪ {Pj}, already studied.
When we add a new point to the cap, we can divide all the remaining candidates in equiv-
alence classes, as above. Two points P and Q are in relationship with the j-th class Cj , i.e.
P ∼j Q, if C ∪ {Pj} ∪ {P} and C ∪ {Pj} ∪ {Q} are projectively equivalent.
At the m-th step of the extension process if the cap C ∪ {Pim} ∪ . . . ∪ {P
i1...im−1
im
} ∪ {P} is
projectively equivalent to the cap C ∪ {Pim} ∪ . . . ∪ {P
i1...im−1
im
} ∪ {Q} with P i1...irs ∈ C
i1...ir
s ,
then P and Q are in relationship (P ∼i1...im Q) and they belong to the same class C
i1...im
m+1 .
Iterating the process we can build a tree similar to the following:
C1
✁
✁
✁✁☛
❆
❆
❆❆❯
C11 . . . C
1
k1
✁
✁
✁✁☛
❆
❆
❆❆❯
...
C1,11
. . . C1,1k1,1
. . .
. . .
C2
✁
✁
✁✁☛
❆
❆
❆❆❯
C21 . . . C
2
k2
✁
✁
✁✁☛
❆
❆
❆❆❯
...
C2,11
. . . C2,1k2,1
Ck
✁
✁
✁✁☛
❆
❆
❆❆❯
Ck1 . . . C
k
kk
✁
✁
✁✁☛
❆
❆
❆❆❯
...
Ck,kk1
. . . Ck,kkkk,kk
The tree is important to restrict the number of candidates in the extension process. Suppose
that we have generated a n-cap containing the cap C∪{Pi1}∪{P
i1
i2
}∪ . . .∪{P
i1...im−1
im
}∪{P},
after having generated n-caps containing C ∪ {Pj} with j < i1, C ∪ {Pi1} ∪ {P
i1
j } with
j < i2,. . . , C ∪ {Pi1} ∪ {P
i1
i2
} ∪ . . . ∪ {P
i1...im−1
j } with j < im, with P
i1...ir
s ∈ C
i1...ir
s . Then the
2
points belonging to C1 ∪ . . . ∪ Ci1−1 ∪ C
i1
1 ∪ . . . ∪ C
i1
i2−1
∪ . . . ∪ C
i1...im−1
1 ∪ . . . ∪ C
i1...im−1
im−1
can
be avoided, because a cap containing one of them is equivalent to one already found. For
example a n-cap containing C ∪ {Pi1} ∪ . . . ∪ {P
i1...im−1
im
} ∪ {P} ∪ {Q} with Q ∈ Ch for some
h < i1 is equivalent to a n-cap containing C ∪ {Ph}, which is already found.
3 Results
In this Section all non equivalent caps, complete and incomplete, in PG(5, 2) are presented.
3.1 Non-equivalent caps K in PG(5, 2)
This table shows the number and the type of the non equivalent examples of all the caps.
Table 1: Number and type of non equivalent examples
|K| # COMPLETE # INCOMPLETE |K| # COMPLETE # INCOMPLETE
CAPS CAPS CAPS CAPS
7 0 4 20 1 23
8 0 7 21 0 16
9 0 12 22 0 15
10 0 24 23 0 9
11 0 34 24 0 8
12 0 43 25 0 5
13 1 46 26 0 4
14 0 49 27 0 2
15 0 44 28 0 2
16 0 48 29 0 1
17 5 35 30 0 1
18 1 32 31 0 1
19 0 25 32 1 0
3.2 Description of the caps
In this section we describe each cap of size k + 1, with 7 ≥ k ≥ 31, as union of a cap of size
k and a point in PG(5, 2). We start from these non equivalent examples of 7-incomplete caps.
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CAP 1
1 1 0 0 0 0 0
0 1 1 0 0 0 0
0 1 0 1 0 0 0
0 1 0 0 1 0 0
0 1 0 0 0 1 0
0 1 0 0 0 0 1
CAP 2
1 1 0 0 0 0 0
0 0 1 0 0 0 0
0 0 0 1 0 0 0
0 0 0 0 1 0 0
1 0 0 0 0 1 0
1 0 0 0 0 0 1
CAP 3
1 0 0 0 0 0 1
0 1 0 0 0 0 1
0 0 1 0 0 0 0
0 0 0 1 0 0 1
0 0 0 0 1 0 1
0 0 0 0 0 1 0
CAP 4
1 0 0 0 0 0 1
0 1 0 0 0 0 1
0 0 1 0 0 0 1
0 0 0 1 0 0 0
0 0 0 0 1 0 1
0 0 0 0 0 1 1
We will call these caps C17 , C
2
7 , C
3
7 , C
4
7 respectively. They have stabilizer (O) of size
Table 2: Cap K with |K| = 7
K STABILIZER
C17 |O| = 5040
C27 |O| = 144
C37 |O| = 240
C47 |O| = 720
In the following tables the symbol Cji indicates the j-th cap of size i and C
j
i means that
the cap is complete. If it is possible to write a cap in two different ways, we choose that one
with the lowest value of j.
K CORRESPONDS TO STABILIZER K CORRESPONDS TO STABILIZER
C18 C
2
7 ∪ {(1, 1, 0, 1, 1, 0)} |O| = 48 C
2
8 C
3
7 ∪ {(0, 1, 1, 0, 1, 1)} |O| = 144
C38 C
2
7 ∪ {(1, 0, 0, 1, 0, 1)} |O| = 96 C
4
8 C
2
7 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 192
C58 C
2
7 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 1152 C
6
8 C
2
7 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 72
C78 C
1
7 ∪ {(1, 1, 0, 1, 1, 0)} |O| = 144
4
K CORRESPONDS TO STABILIZER K CORRESPONDS TO STABILIZER
C19 C
1
8 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 48 C
2
9 C
1
8 ∪ {(1, 0, 0, 1, 0, 1)} |O| = 48
C39 C
3
8 ∪ {(1, 1, 0, 0, 1, 0)} |O| = 32 C
4
9 C
4
8 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 48
C59 C
3
8 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 48 C
6
9 C
3
8 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 384
C79 C
1
8 ∪ {(1, 1, 1, 0, 1, 0)} |O| = 128 C
8
9 C
1
8 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 288
C99 C
1
8 ∪ {(0, 1, 1, 0, 1, 1)} |O| = 32 C
10
9 C
3
8 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 336
C119 C
3
8 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 144 C
12
9 C
1
8 ∪ {(1, 1, 1, 0, 1, 1)} D4 × C2
K CORRESPONDS TO STABILIZER K CORRESPONDS TO STABILIZER
C110 C
2
9 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 336 C
2
10 C
3
9 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 192
C310 C
2
9 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 48 C
4
10 C
3
9 ∪ {(0, 1, 1, 1, 0, 0)} D4 × C2
C510 C
2
9 ∪ {(1, 0, 1, 1, 1, 0)} |O| = 192 C
6
10 C
1
9 ∪ {(1, 1, 1, 0, 1, 1)} D4 × C2
C710 C
6
9 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 3840 C
8
10 C
3
9 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 72
C910 C
10
9 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 2688 C
10
10 C
7
9 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 64
C1110 C
1
9 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 144 C
12
10 C
3
9 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 48
C1310 C
3
9 ∪ {(1, 1, 1, 0, 1, 1)} D4 × C2 C
14
10 C
4
9 ∪ {(1, 1, 0, 1, 0, 1)} D6
C1510 C
4
9 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 120 C
16
10 C
6
9 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 384
C1710 C
2
9 ∪ {(0, 0, 1, 1, 1, 1)} |O| = 192 C
18
10 C
10
9 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 1008
C1910 C
1
9 ∪ {(1, 0, 0, 1, 0, 1)} C2 × C2 × C2 × C2 C
20
10 C
1
9 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 96
C2110 C
1
9 ∪ {(1, 1, 1, 0, 1, 0)} C2 × C2 × C2 C
22
10 C
2
9 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 192
C2310 C
3
9 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 64 C
24
10 C
5
9 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 144
5
K CORRESPONDS TO STABILIZER K CORRESPONDS TO STABILIZER
C111 C
6
10 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 144 C
2
11 C
6
10 ∪ {(0, 1, 1, 0, 0, 1)} D6 × C2
C311 C
9
10 ∪ {(0, 1, 1, 0, 1, 1)} |O| = 1152 C
4
11 C
4
10 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 32
C511 C
2
10 ∪ {(0, 1, 1, 1, 0, 1)} |O| = 48 C
6
11 C
3
10 ∪ {(1, 1, 1, 0, 0, 1)} |O| = 96
C711 C
9
10 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 1008 C
8
11 C
10
10 ∪ {(0, 0, 1, 1, 1, 0)} D4 × C2
C911 C
9
10 ∪ {(1, 1, 0, 0, 1, 0)} |O| = 1384 C
10
11 C
14
10 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 120
C1111 C
3
10 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 384 C
12
11 C
5
10 ∪ {(0, 1, 1, 0, 1, 1)} |O| = 32
C1311 C
8
10 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 48 C
14
11 C
3
10 ∪ {(1, 1, 1, 0, 1, 1)} D4
C1511 C
1
10 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 720 C
16
11 C
8
10 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 48
C1711 C
4
10 ∪ {(1, 0, 0, 1, 1, 0)} D4 × C2 C
18
11 C
4
10 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 48
C1911 C
2
10 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 32 C
20
11 C
22
10 ∪ {(0, 1, 0, 1, 1, 1)} |O| = 1920
C2111 C
6
10 ∪ {(1, 1, 1, 0, 0, 0)} D4 × C2 C
22
11 C
8
10 ∪ {(1, 1, 1, 0, 1, 1)} D6 × C2
C2311 C
19
10 ∪ {(1, 1, 0, 0, 0, 1)} C2 × C2 × C2 × C2 × C2 C
24
11 C
6
10 ∪ {(1, 0, 0, 1, 0, 1)} C2 × C2
C2511 C
6
10 ∪ {(0, 1, 1, 1, 0, 1)} D4 × C2 C
26
11 C
1
10 ∪ {(1, 0, 1, 1, 1, 0)} |O| = 1334
C2711 C
2
10 ∪ {(1, 1, 1, 0, 1, 1)} D4 × C2 C
28
11 C
1
10 ∪ {(0, 1, 1, 0, 1, 1)} |O| = 48
C2911 C
7
10 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 192 C
30
11 C
5
10 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 48
C3111 C
7
10 ∪ {(1, 1, 0, 1, 1, 0)} |O| = 384 C
32
11 C
4
10 ∪ {(1, 1, 1, 0, 1, 1)} D5
C3311 C
2
10 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 48 C
34
11 C
7
10 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 1920
6
K CORRESPONDS TO STABILIZER K CORRESPONDS TO STABILIZER
C112 C
6
11 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 32 C
2
12 C
13
11 ∪ {(1, 1, 1, 0, 1, 1)} D4
C312 C
2
11 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 48 C
4
12 C
10
11 ∪ {(1, 1, 0, 0, 1, 0)} D5
C512 C
4
11 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 128 C
6
12 C
6
11 ∪ {(1, 0, 1, 1, 1, 0)} |O| = 1152
C712 C
34
11 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 23040 C
8
12 C
5
11 ∪ {(1, 1, 1, 1, 1, 1)} |O| = 64
C912 C
27
11 ∪ {(0, 1, 1, 1, 0, 0)} D6 C
10
12 C
4
11 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 384
C1112 C
1
11 ∪ {(0, 1, 1, 0, 0, 1)} D6 × C2 C
12
12 C
7
11 ∪ {(1, 1, 0, 0, 1, 0)} |O| = 96
C1312 C
3
11 ∪ {(1, 1, 0, 0, 1, 0)} |O| = 128 C
14
12 C
13
11 ∪ {(1, 1, 1, 0, 0, 0)} D4 × C2 × C2
C1512 C
4
11 ∪ {(0, 0, 1, 1, 1, 1)} |O| = 32 C
16
12 C
21
11 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 32
C1712 C
17
11 ∪ {(1, 1, 1, 0, 1, 1)} D4 C
18
12 C
14
11 ∪ {(0, 0, 0, 1, 1, 1)} D4
C1912 C
5
11 ∪ {(0, 0, 0, 1, 1, 1)} D4 C
20
12 C
13
11 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 96
C2112 C
32
11 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 120 C
22
12 C
9
11 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 1536
C2312 C
13
11 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 120 C
24
12 C
25
11 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 96
C2512 C
9
11 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 256 C
26
12 C
12
11 ∪ {(1, 1, 1, 0, 1, 0)} |O| = 128
C2712 C
1
11 ∪ {(1, 0, 0, 1, 0, 1)} D6 C
28
12 C
16
11 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 96
C2912 C
20
11 ∪ {(0, 1, 1, 0, 1, 1)} |O| = 192 C
30
12 C
4
11 ∪ {(1, 1, 1, 0, 1, 1)} C2 × C2 × C2
C3112 C
20
11 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 3840 C
32
12 C
4
11 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 96
C3312 C
6
11 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 96 C
34
12 C
2
11 ∪ {(0, 1, 1, 1, 0, 0)} D6
C3512 C
8
11 ∪ {(0, 1, 1, 1, 0, 0)} C2 × C2 × C2 C
36
12 C
13
11 ∪ {(0, 0, 1, 1, 1, 0)} D4 × C2 × C2
C3712 C
22
11 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 144 C
38
12 C
8
11 ∪ {(0, 0, 0, 1, 1, 1)} D6 × C2
C3912 C
4
11 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 64 C
40
12 C
4
11 ∪ {(0, 0, 1, 1, 1, 0)} D4
C4112 C
2
11 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 240 C
42
12 C
9
11 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 192
C4312 C
2
11 ∪ {(1, 0, 0, 1, 0, 1)} D4
7
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C
1
13 C
6
12 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 1152 C
2
13 C
2
12 ∪ {(1, 0, 1, 0, 0, 1)} D6
C313 C
12
12 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 32 C
4
13 C
28
12 ∪ {(1, 1, 1, 1, 0, 0)} |O| = 48
C513 C
2
12 ∪ {(1, 1, 1, 0, 0, 0)} C2 × C2 C
6
13 C
11
12 ∪ {(0, 1, 1, 1, 0, 0)} C2 × C2 × C2
C713 C
11
12 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 96 C
8
13 C
14
12 ∪ {(0, 1, 1, 1, 0, 0)} D4 × C2
C913 C
1
12 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 32 C
10
13 C
2
12 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 48
C1113 C
23
12 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 192 C
12
13 C
27
12 ∪ {(0, 1, 1, 1, 0, 1)} D6
C1313 C
3
12 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 384 C
14
13 C
15
12 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 64
C1513 C
12
12 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 192 C
16
13 C
10
12 ∪ {(0, 0, 1, 1, 1, 1)} |O| = 384
C1713 C
29
12 ∪ {(0, 1, 1, 1, 0, 1)} |O| = 48 C
18
13 C
2
12 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 96
C1913 C
24
12 ∪ {(1, 0, 0, 1, 0, 1)} |O| = 48 C
20
13 C
9
12 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 48
C2113 C
34
12 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 144 C
22
13 C
8
12 ∪ {(0, 0, 0, 1, 1, 1)} D4 × C2
C2313 C
14
12 ∪ {(1, 0, 1, 0, 1, 0)} D4 × C2 C
24
13 C
7
12 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 1152
C2513 C
3
12 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 48 C
26
13 C
22
12 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 128
C2713 C
16
12 ∪ {(1, 1, 0, 1, 0, 1)} |O| = 192 C
28
13 C
27
12 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 48
C2913 C
5
12 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 48 C
30
13 C
4
12 ∪ {(0, 1, 1, 1, 0, 0)} D4
C3113 C
42
12 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 2304 C
32
13 C
8
12 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 48
C3313 C
1
12 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 32 C
34
13 C
2
12 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 48
C3513 C
13
12 ∪ {(1, 1, 1, 0, 0, 1)} |O| = 256 C
36
13 C
3
12 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 48
C3713 C
5
12 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 32 C
38
13 C
2
12 ∪ {(0, 1, 1, 0, 0, 1)} D4
C3913 C
5
12 ∪ {(1, 1, 1, 0, 1, 1)} D8 C
40
13 C
2
12 ∪ {(0, 1, 0, 0, 1, 1)} D6 × C2
C4113 C
4
12 ∪ {(1, 1, 1, 0, 0, 0)} C2 × C2 × C2 C
42
13 C
28
12 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 36
C4313 C
36
12 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 144 C
44
13 C
10
12 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 48
C4513 C
9
12 ∪ {(0, 0, 0, 1, 1, 1)} S3 C
46
13 C
13
12 ∪ {(0, 1, 1, 1, 0, 1)} |O| = 64
C4713 C
2
12 ∪ {(0, 1, 1, 1, 0, 1)} S3
8
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C114 C
16
13 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 48 C
2
14 C
3
13 ∪ {(0, 1, 1, 0, 0, 1)} D4 × C2
C314 C
22
13 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 128 C
4
14 C
2
13 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 48
C514 C
7
13 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 96 C
6
14 C
6
13 ∪ {(1, 1, 0, 1, 0, 1)} D4 × C2
C714 C
5
13 ∪ {(0, 1, 1, 1, 0, 0)} C2 × C2 C
8
14 C
6
13 ∪ {(0, 0, 0, 1, 1, 1)} |O| = 36
C914 C
4
13 ∪ {(0, 0, 1, 1, 1, 1)} |O| = 192 C
10
14 C
9
13 ∪ {(1, 0, 1, 1, 0, 0)} D6 × C2
C1114 C
3
13 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 48 C
12
14 C
6
13 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 32
C1314 C
8
13 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 128 C
14
14 C
5
13 ∪ {(0, 0, 1, 0, 1, 1)} D4 × C2
C1514 C
2
13 ∪ {(1, 0, 0, 1, 1, 0)} D6 C
16
14 C
2
13 ∪ {(0, 1, 1, 1, 0, 1)} D6
C1714 C
27
13 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 1536 C
18
14 C
12
13 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 48
C1914 C
2
13 ∪ {(0, 1, 0, 0, 1, 1)} D6 C
20
14 C
5
13 ∪ {(1, 0, 1, 1, 1, 1)} D4
C2114 C
6
13 ∪ {(1, 0, 0, 1, 0, 1)} D4 C
22
14 C
39
13 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 96
C2314 C
15
13 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 2304 C
24
14 C
2
13 ∪ {(0, 1, 0, 1, 0, 1)} D6
C2514 C
18
13 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 64 C
26
14 C
12
13 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 48
C2714 C
2
13 ∪ {(0, 1, 1, 0, 0, 1)} C2 × C2 C
28
14 C
11
13 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 64
C2914 C
42
13 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 96 C
30
14 C
5
13 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 32
C3114 C
7
13 ∪ {(1, 0, 0, 1, 0, 1)} |O| = 48 C
32
14 C
2
13 ∪ {(1, 1, 1, 0, 0, 0)} C2 × C2 × C2
C3314 C
9
13 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 192 C
34
14 C
10
13 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 48
C3514 C
4
13 ∪ {(1, 0, 0, 1, 1, 0)} D6 C
36
14 C
3
13 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 192
C3714 C
6
13 ∪ {(1, 0, 1, 1, 1, 0)} |O| = 32 C
38
14 C
2
13 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 32
C3914 C
26
13 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 1536 C
40
14 C
32
13 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 384
C4114 C
5
13 ∪ {(0, 1, 0, 0, 1, 1)} D4 C
42
14 C
8
13 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 144
C4314 C
7
13 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 1152 C
44
14 C
3
13 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 64
C4514 C
18
13 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 384 C
46
14 C
10
13 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 384
C4714 C
11
13 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 576 C
48
14 C
26
13 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 384
C4914 C
4
13 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 36
9
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C115 C
19
14 ∪ {(0, 1, 1, 0, 0, 1)} D4 C
2
15 C
4
14 ∪ {(0, 1, 1, 0, 0, 1)} C2 × C2
C315 C
7
14 ∪ {(0, 0, 1, 1, 1, 0)} S3 C
4
15 C
7
14 ∪ {(1, 0, 1, 0, 0, 1)} D4 × C2
C515 C
3
14 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 64 C
6
15 C
2
14 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 128
C715 C
2
14 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 48 C
8
15 C
1
14 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 32
C915 C
19
14 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 48 C
10
15 C
25
14 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 64
C1115 C
8
14 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 96 C
12
15 C
5
14 ∪ {(1, 0, 0, 1, 0, 1)} |O| = 32
C1315 C
1
14 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 96 C
14
15 C
7
14 ∪ {(1, 1, 1, 1, 1, 0)} D6
C1515 C
11
14 ∪ {(0, 1, 1, 1, 0, 0)} D4 × C2 C
16
15 C
29
14 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 720
C1715 C
28
14 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 384 C
18
15 C
4
14 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 48
C1915 C
3
14 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 128 C
20
15 C
12
14 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 384
C2115 C
26
14 ∪ {(0, 1, 0, 1, 1, 1)} |O| = 720 C
22
15 C
2
14 ∪ {(0, 1, 1, 1, 0, 0)} C2 × C2 × C2
C2315 C
28
14 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 96 C
24
15 C
39
14 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 2304
C2515 C
2
14 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 128 C
26
15 C
7
14 ∪ {(0, 0, 1, 1, 0, 1)} D8
C2715 C
9
14 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 48 C
28
15 C
19
14 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 48
C2915 C
2
14 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 32 C
30
15 C
20
14 ∪ {(1, 0, 1, 0, 0, 1)} D5
C3115 C
47
14 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 2688 C
32
15 C
2
14 ∪ {(0, 1, 0, 1, 1, 0)} D4
C3315 C
5
14 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 384 C
34
15 C
15
14 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 144
C3515 C
12
14 ∪ {(1, 0, 0, 1, 0, 1)} |O| = 64 C
36
15 C
7
14 ∪ {(0, 1, 1, 0, 0, 1)} C2 × C2
C3715 C
8
14 ∪ {(1, 0, 0, 1, 0, 1)} D6 C
38
15 C
15
14 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 48
C3915 C
7
14 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 48 C
40
15 C
2
14 ∪ {(0, 0, 1, 1, 1, 0)} C2 × C2 × C2
C4115 C
18
14 ∪ {(1, 1, 1, 1, 0, 0)} |O| = 240 C
42
15 C
4
14 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 48
C4315 C
3
14 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 192 C
44
15 C
6
14 ∪ {(0, 0, 0, 1, 1, 1)} D6 × C2
10
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C116 C
3
15 ∪ {(1, 0, 1, 1, 1, 1)} D5 C
2
16 C
1
15 ∪ {(1, 1, 1, 0, 0, 0)} D4
C316 C
25
15 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 32 C
4
16 C
14
15 ∪ {(0, 1, 1, 0, 0, 1)} C2 × C2 × C2 × C2
C516 C
12
15 ∪ {(0, 1, 0, 1, 1, 1)} |O| = 128 C
6
16 C
5
15 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 768
C716 C
9
15 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 576 C
8
16 C
17
15 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 384
C916 C
6
15 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 192 C
10
16 C
21
15 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 144
C1116 C
7
15 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 32 C
12
16 C
22
15 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 36
C1316 C
15
15 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 192 C
14
16 C
8
15 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 48
C1516 C
2
15 ∪ {(1, 0, 0, 1, 1, 0)} C2 × C2 C
16
16 C
26
15 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 192
C1716 C
1
15 ∪ {(0, 1, 1, 1, 0, 0)} C2 × C2 C
18
16 C
6
15 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 256
C1916 C
11
15 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 576 C
20
16 C
19
15 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 1536
C2116 C
16
15 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 11520 C
22
16 C
31
15 ∪ {(1, 1, 1, 1, 1, 1)} |O| = 2688
C2316 C
1
15 ∪ {(0, 0, 1, 1, 1, 0)} S3 C
24
16 C
4
15 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 48
C2516 C
9
15 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 384 C
26
16 C
5
15 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 64
C2716 C
13
15 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 720 C
28
16 C
4
15 ∪ {(1, 0, 0, 1, 1, 0)} C2 × C2 × C2
C2916 C
2
15 ∪ {(1, 1, 0, 1, 1, 1)} D6 × C2 C
30
16 C
1
15 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 64
C3116 C
17
15 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 5376 C
32
16 C
1
15 ∪ {(1, 0, 1, 1, 0, 0)} −2c1 × C2
C3316 C
4
15 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 192 C
34
16 C
9
15 ∪ {(0, 1, 1, 1, 0, 1)} |O| = 48
C3516 C
16
15 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 720 C
36
16 C
6
15 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 32
C3716 C
2
15 ∪ {(1, 1, 1, 0, 0, 0)} D4 C
38
16 C
18
15 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 192
C3916 C
31
15 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 20160 C
40
16 C
2
15 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 32
C4116 C
12
15 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 192 C
42
16 C
2
15 ∪ {(0, 1, 0, 1, 0, 1)} C2 × C2 × C2
C4316 C
6
15 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 32 C
44
16 C
24
15 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 36864
C4516 C
34
15 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 576 C
46
16 C
1
15 ∪ {(1, 0, 1, 0, 1, 0)} S3
C4716 C
6
15 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 1024 C
48
16 C
3
15 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 60
11
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C
1
17 C
7
16 ∪ {(0, 1, 1, 1, 0, 1)} |O| = 576 C
2
17 C
14
16 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 384
C
3
17 C
14
16 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 720 C
4
17 C
21
16 ∪ {(0, 0, 1, 1, 1, 1)} |O| = 11520
C
5
17 C
22
16 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 40320 C
6
17 C
2
16 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 48
C717 C
8
16 ∪ {(1, 1, 1, 0, 1, 1)} |O| = 96 C
8
17 C
1
16 ∪ {(1, 0, 1, 1, 0, 0)} D5
C917 C
2
16 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 64 C
10
17 C
17
16 ∪ {(1, 1, 0, 0, 0, 1)} D4
C1117 C
1
16 ∪ {(1, 0, 1, 0, 0, 1)} C2 × C2 C
12
17 C
7
16 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 2304
C1317 C
9
16 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 48 C
14
17 C
22
16 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 2688
C1517 C
2
16 ∪ {(1, 0, 1, 1, 0, 0)} C2 × C2 C
16
17 C
8
16 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 2688
C1717 C
17
16 ∪ {(1, 0, 1, 1, 0, 0)} D4 × C2 C
18
17 C
7
16 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 384
C1917 C
2
16 ∪ {(1, 0, 0, 1, 1, 0)} D4 C
20
17 C
24
16 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 48
C2117 C
3
16 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 48 C
22
17 C
3
16 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 128
C2317 C
7
16 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 48 C
24
17 C
1
16 ∪ {(0, 1, 1, 0, 0, 1)} D8
C2517 C
5
16 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 769 C
26
17 C
6
16 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 384
C2717 C
39
16 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 322560 C
28
17 C
13
16 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 48
C2917 C
4
16 ∪ {(0, 0, 1, 0, 1, 1)} D6 C
30
17 C
10
16 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 288
C3117 C
1
16 ∪ {(0, 0, 1, 0, 1, 1)} S3 C
32
17 C
2
16 ∪ {(1, 0, 1, 0, 1, 0)} C2 × C2 × C2
C3317 C
21
16 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 720 C
34
17 C
11
16 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 144
C3517 C
4
16 ∪ {(0, 0, 1, 1, 1, 0)} D4 × C2 C
36
17 C
15
16 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 32
C3717 C
9
16 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 128 C
38
17 C
19
16 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 9216
C3917 C
13
16 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 48 C
40
17 C
3
16 ∪ {(0, 1, 1, 1, 0, 0)} C2 × C2 × C2
12
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C
1
C1417 ∪ {(1, 1, 1, 1, 0, 0)} |O| = 10752 C
2
18 C
21
17 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 128
C318 C
22
17 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 64 C
4
18 C
35
17 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 192
C518 C
12
17 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 384 C
6
18 C
13
17 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 48
C718 C
35
17 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 48 C
8
18 C
8
17 ∪ {(0, 0, 1, 0, 1, 1)} C2 × C2
C918 C
13
17 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 144 C
10
18 C
8
17 ∪ {(0, 1, 1, 0, 0, 1)} D4
C1118 C
8
17 ∪ {(1, 0, 1, 0, 0, 1)} C2 × C2 × C2 C
12
18 C
13
17 ∪ {(1, 0, 1, 1, 0, 0)} D4 × C2
C1318 C
9
17 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 64 C
14
18 C
6
17 ∪ {(0, 1, 1, 1, 0, 0)} D6
C1518 C
26
17 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 6144 C
16
18 C
15
17 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 32
C1718 C
7
17 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 64 C
18
18 C
6
17 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 48
C1918 C
7
17 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 576 C
20
18 C
6
17 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 384
C2118 C
12
17 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 1536 C
22
18 C
17
17 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 96
C2318 C
6
17 ∪ {(1, 0, 0, 1, 1, 0)} D6 C
24
18 C
11
17 ∪ {(1, 1, 1, 1, 1, 0)} C2 × C2
C2518 C
11
17 ∪ {(1, 0, 0, 1, 1, 0)} D4 × C2 C
26
18 C
10
17 ∪ {(1, 0, 1, 0, 1, 0)} D5
C2718 C
7
17 ∪ {(1, 1, 1, 1, 0, 1)} |O| = 384 C
28
18 C
26
17 ∪ {(1, 1, 1, 1, 0, 0)} |O| = 1152
C2918 C
17
17 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 96 C
30
18 C
9
17 ∪ {(0, 1, 1, 1, 0, 0)} D4
C3118 C
16
17 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 43008 C
32
18 C
10
17 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 32
C3318 C
22
17 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 2304
13
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C119 C
2
18 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 1152 C
2
19 C
9
18 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 36
C319 C
7
18 ∪ {(0, 0, 1, 0, 1, 1)} S3 C
4
19 C
4
18 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 48
C519 C
3
18 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 32 C
6
19 C
15
18 ∪ {(1, 1, 1, 1, 0, 0)} |O| = 9216
C719 C
5
18 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 144 C
8
19 C
3
18 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 192
C919 C
17
18 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 192 C
10
19 C
14
18 ∪ {(1, 0, 1, 0, 1, 0)} |O| = 48
C1119 C
4
18 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 48 C
12
19 C
13
18 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 96
C1319 C
12
18 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 48 C
14
19 C
14
18 ∪ {(0, 1, 1, 0, 1, 0)} D6 × C2
C1519 C
16
18 ∪ {(0, 0, 1, 1, 1, 0)} |O| = 48 C
16
19 C
10
18 ∪ {(1, 0, 1, 0, 0, 1)} D8
C1719 C
8
18 ∪ {(0, 1, 0, 0, 1, 1)} C2 × C2 C
18
19 C
6
18 ∪ {(0, 1, 1, 1, 0, 0)} D6
C1919 C
5
18 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 128 C
20
19 C
2
18 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 32
C2119 C
3
18 ∪ {(0, 0, 1, 0, 1, 1)} D4 × C2 C
22
19 C
8
18 ∪ {(1, 0, 0, 1, 1, 0)} D4
C2319 C
19
18 ∪ {(1, 1, 1, 1, 0, 1)} |O| = 2304 C
24
19 C
2
18 ∪ {(0, 1, 0, 1, 1, 0)} D4 × C2
C2519 C
19
18 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 9216
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C
1
20 C
6
19 ∪ {(0, 1, 1, 1, 1, 0)} |O| = 184320 C
2
20 C
11
19 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 128
C320 C
8
19 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 1536 C
4
20 C
3
19 ∪ {(0, 0, 1, 1, 0, 1)} |O| = 120
C520 C
15
19 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 384 C
6
20 C
3
19 ∪ {(1, 0, 0, 1, 1, 0)} D4
C720 C
10
19 ∪ {(0, 0, 1, 1, 1, 0)} D6 C
8
20 C
8
19 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 64
C920 C
2
19 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 144 C
10
20 C
1
19 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 23040
C1120 C
3
19 ∪ {(1, 0, 1, 1, 0, 0)} D4 C
12
20 C
5
19 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 96
C1320 C
7
19 ∪ {(1, 1, 1, 0, 0, 0)} |O| = 32 C
14
20 C
13
19 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 96
C1520 C
9
19 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 120 C
16
20 C
10
19 ∪ {(1, 0, 0, 1, 1, 0)} |O| = 32
C1720 C
9
19 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 192 C
18
20 C
5
19 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 256
C1920 C
9
19 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 3072 C
20
20 C
3
19 ∪ {(1, 0, 1, 1, 1, 1)} D6
C2120 C
2
19 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 96 C
22
20 C
23
19 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 36864
C2320 C
1
19 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 96 C
24
20 C
2
19 ∪ {(1, 0, 1, 1, 0, 0)} C2 × C2 × C2
14
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C121 C
4
20 ∪ {(1, 0, 1, 1, 0, 0)} D5 C
2
21 C
3
20 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 192
C321 C
6
20 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 32 C
4
21 C
6
20 ∪ {(1, 0, 1, 1, 0, 0)} D4 × C2
C521 C
7
20 ∪ {(1, 0, 1, 1, 0, 0)} D6 × C2 C
6
21 C
6
20 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 48
C721 C
10
20 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 1920 C
8
21 C
2
20 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 32
C921 C
17
20 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 3072 C
10
21 C
7
20 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 48
C1121 C
7
20 ∪ {(1, 0, 0, 1, 1, 0)} D4 × C2 C
12
21 C
15
20 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 1920
C1321 C
15
20 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 720 C
14
21 C
12
20 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 1008
C1521 C
2
20 ∪ {(0, 0, 1, 0, 1, 1)} |O| = 48 C
16
21 C
3
20 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 384
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C122 C
6
21 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 384 C
2
22 C
3
21 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 192
C322 C
2
21 ∪ {(0, 1, 0, 1, 1, 0)} |O| = 48 C
4
22 C
4
21 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 144
C522 C
9
21 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 768 C
6
22 C
9
21 ∪ {(1, 1, 1, 1, 1, 0)} |O| = 6144
C722 C
1
21 ∪ {(1, 0, 1, 1, 1, 1)} D4 × C2 C
8
22 C
1
21 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 120
C922 C
14
21 ∪ {(1, 1, 1, 1, 0, 1)} |O| = 2688 C
10
22 C
2
21 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 3840
C1122 C
12
21 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 11520 C
12
22 C
1
21 ∪ {(1, 0, 0, 1, 1, 0)} D4 × C2
C1322 C
5
21 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 72 C
14
22 C
2
21 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 64
C1522 C
6
21 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 1008
K CORRESPONDS TO STABILIZER K CORRESPONDS TO STABILIZER
C123 C
6
22 ∪ {(1, 1, 1, 1, 0, 1)} |O| = 21504 C
2
23 C
3
22 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 768
C323 C
2
22 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 32 C
4
23 C
2
22 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 48
C523 C
5
22 ∪ {(0, 1, 1, 1, 0, 0)} |O| = 1152 C
6
23 C
1
22 ∪ {(1, 1, 1, 1, 0, 1)} |O| = 384
C723 C
4
22 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 48 C
8
23 C
1
22 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 144
C923 C
3
22 ∪ {(0, 1, 1, 1, 1, 1)} |O| = 336
K CORRESPONDS TO STABILIZER K CORRESPONDS TO STABILIZER
C124 C
1
23 ∪ {(0, 0, 1, 1, 0, 1)} |O| = 516096 C
2
24 C
7
23 ∪ {(1, 1, 0, 1, 1, 1)} |O| = 1152
C324 C
2
23 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 512 C
4
24 C
4
23 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 192
C524 C
2
23 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 6144 C
6
24 C
3
23 ∪ {(1, 0, 1, 1, 1, 1)} |O| = 72
C724 C
3
23 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 96 C
8
24 C
1
23 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 2688
15
K CORRESPONDS TO STABILIZER
C125 C
4
24 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 720
C225 C
2
24 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 144
C325 C
3
24 ∪ {(0, 1, 0, 0, 1, 1)} |O| = 1152
C425 C
3
24 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 768
C525 C
1
24 ∪ {(0, 1, 1, 0, 0, 1)} |O| = 64512
C126 C
2
25 ∪ {(1, 1, 1, 1, 0, 1)} |O| = 768
C226 C
1
25 ∪ {(1, 0, 1, 1, 0, 0)} |O| = 720
C326 C
1
25 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 11520
C426 C
4
25 ∪ {(0, 0, 1, 1, 0, 1)} |O| = 18432
C127 C
1
26 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 1920
C227 C
1
26 ∪ {(1, 1, 0, 1, 0, 0)} |O| = 9216
C128 C
2
27 ∪ {(0, 1, 1, 0, 1, 0)} |O| = 258048
C228 C
1
27 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 9216
C129 C
1
28 ∪ {(1, 0, 1, 0, 0, 1)} |O| = 64512
C130 C
1
29 ∪ {(0, 1, 0, 1, 0, 1)} |O| = 645120
C131 C
1
30 ∪ {(1, 1, 0, 0, 0, 1)} |O| = 9999360
C
1
32 C
1
31 ∪ {(0, 0, 1, 1, 0, 1)} |O| = 319979520
16
All the complete caps of sizes 13, 17, 18 and 20 have projective frame. The 32- complete
cap has no projective frame.
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